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m m m 

[0001] *mwn. ^m&mytm^^mu x^Mci^ma^mm^x^A^ti^^m 
Steffi 

[0002] ^I&MlGaPte, ^n-mft%mmW£<DX^<<DT%n-frn%m<0%% 
^VW^^#<fflV^tL^5S^fo§ 0 ^<DGaPl^l4&©(al) joJ;tMa2) 

(al) mmmmz£V^n~^fti&<DytZliimirZ>GaAs, AlGaAs&^tfMbl^ 
[0003] — £\ ^1^l¥*fft^bT— ^W^GaAstCOV vCtt, ^0&T-^ifcteJhfB3£;fe 

[0004] Z.(DtL^m%m^Wmrr^>m, GaAsWR.<D±\^ ±feAlGaAs)g£ftif£^fc 0 ^ 

^^°^^^m^Gapmmzmm^m^m^titcmm^6-30285 

(a2) GaPS^ Ji^AlGaInP^^<Z)^^^^S^^^^*^b/c(D-e{i, & 

1-mm^imtVXn, GaPbMGalnPb<D^ffl<D&?fcmzt£Z>£?lZ.lnGaT>(Dm 
j£&HS£U ©Rlfi<JtJlAlGaInP®^j£<5tt5. CO/c£>, fejft&S£&*%&Ji0>In 
GaPSr»^«fpJli:b-CiEfib*:'b©*fflV^(#Bi2001-291895^?R(# 
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i&fft-Xm : ¥?m ¥6-302857^-^ 
#I«ifc2:#|ISl2001-291895^&$& 

[0005] vfrvtefrb, ±m (ai) (D^m-a-i, i^m^<Dmm^^x, 

[0006] Bif^^^ft^3t^p^-efc^^ N ^o^s^^mt^^b-g- 

[0007] *mm<D*mfc&ytm*&. Gapmmt. GaP^<DX;migu fc&&>¥ 

[0008] ^<D#t/&-m, ELOgfiGaPS^^-h^i^t-ffitLfc^^t^^^y^ 

S (LPE:Liquid Phase EpitaxiaOfe^JlV^Tfifcfi^^o GaPS^f*. LPE?£<D}gf& 
^UTfflV^GafcJ:I^ELO®(^GaAs#i:1ll^5u^Ga^*il-e^/cife^ll^^ 
*^®^#^b^^5i:V^9flJ^^fcSo ELOg<DGaAs#te:Jt-<. Ga^(D^ 

a ^n^-t^t^x^^o 

[0009] [llll]^B^(D^ife<D^flil(Cfc(tS^^^;^T-%^i-ll-CfcS 0 
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[g|2]#3PJ!)<Z)^^ 
[H3];M5i8©Slifc^ 

o 

[Bl9]^b/cELO®^-rBl-efe6o 
<fe><5<> 

<fe><5o 
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[0010] 1 2 ricft^«f» x 2a fifeftX«f»fK». 2b fifc«3fc#Ji -h®. 3 ELO 

S,3a J&MmifeliLW.. 3b ^ft^lTB,4 iSH£JI,5 ^ 
«=5S3fc3(S^x 11 3l#3t#M^^\ 12 GaAs/^77l, 13 ^7^KS. 15 & 

{4, 17 m& 19 ^oKfr^. 30 u—rmmm. 51 ^-yr-^ 52 k 

[0011] 2k^|gffiiSrfflV^^:|SK(D|llfeO^«glcoV>-rtftlWi-So 
[0012] (^IfeO^l) 

iai{*^0Jo|IJgO^l^*5(tS^fl5:^l3fe^^i-E|-eS>So 

2 

[0013] EH{^-r^^)fe^^-e{i,ELOS3«GaAs{v:J:«9^i-^ 0 ^SB3ai6^«| 

[0014] GaAs^^^SELOg3(D_h^{inMAlInGaP7b^^§^^^KS 13^gag$tv?>o 
^0±{vlnMAlInGaPSi:pSAlInGaPSt^^?S+4g4^1Bg$tb, £ib«(D 

±lCpSlAlInGaP^7yKS5dSg9:ttbtL5o 

[0015] mi\^ir¥mt£ft%:m+io(Dmm<i£ti^ ^mmzM^^td^^-mm 

[0016] 02te. Hll(D^^3fem^0^^y^i-B|-efc5„ B2Kl?a*i-iNIM*353te 
10-m, GaPS^ 1 if&S^Jf 2£<£> m iZGaAsfabtt^y? rM 1 2^fig 
^jtVCV^So r<DGaAs^^^^<^7T®^fife^«t9^t°^^r>'-Y/^©^^t4?r 

[0017] m3(i, mi<D¥m&mftm*(D£btt\\(Dmmm&7Fi-mx-$>z> 0 W3izm-r* 
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[0018] ®4te, Bl2^i-^^^-{e:^oV^T, ELOjg3&5*7yKS&#;k5fll3g«:#U 
TV^ 0 

[0019] (mm<Dj&m2) 

SHI*&SR3ai:i-5GaAs3&^35:SELOe3*SGaP&K-b^iBiS$*VTV >5„ GaP^ 

«ltf>^ffiib£, ELOSaoTffiSb^ra^ttgff^JSgS^ficM^C^t— u>W 
)ttfcV\, ^Mi&SlJ3a-CfiLPEife^«t«JGaAs?Rti^Eg$tb. ^t°^v^/W& 

[0020] GaAs^^^5ELOjl3cD_h^nMAlInGaP^^^§^T^KSl3^?f^$tL N ^r<£> 
± {CnM AlInGaPJl ^pMAlInGaPjf t ^ tf 4/«gi-5o t-P§^ 

[0021] ±K©^fr»3te*^^ttjR«fB**«^*^»JiS:ia:»t5rfc*<, §l#S#h 

[0022] ±mmifc<DMWii&£xf2xn, mw^fooGapmrnb. m3tm<DAiinGapmb 

0«a^*?*SrSiWb^o Lj5>U _hfBGaP^^^t°^df-^/^3fe®^^ia^ 
fc>-fr(i, JhffiGaPS^, AlInGaPa<DELOei:(Om^^^-frt-Pfi^$^V\ fz. 
bx.it ^ ELOjfte, InGaAsPi, InGaAsS. GaAsjf , AlGaAsJf , AlInGaPjf , 
InGaPS*5 it^GaAsPS^V *-?tli>*1>>bJ&&£tlX\ ^XhX^ \ 

[0023] $fc, ±mnm<D]&ffiix*}-zf&&3Lwm\z.sio m^m^tcm^mx^itiK c^si 

2 

omizmm<D®&&&^Tm(Dttmiz&<>xhm%&ttzb&^mxfrz 0 

2 

(D mm&m& siN. Tio . p o , ai o ^(D^mm^m^tn-imtm 

2 2 3 2 3 

(2) ^mtefStltiTi, Fe, Pt, NifcJ?<E>&JR x $bt-#^^JSi:L-TCo, W, Ta, 
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(3) mm^m&:M&o /sio &mm, zro /sio ^mm^ 

2 2 2 2 

(Hlfetf>^f§3) 

g/^C, ELOg|3/^J&£*l,5 0 ^ELO]g|3(D$i^£3£3te^/^;*<£>^&^ 
^^bTflJffl1-^^i:^^5o 
[0024] fc^ff , 1118^^1-^^, ELOKOilCJS&Jgft^Sril&fcU -tOEWSSrStOT 

[0025] ±IBO«^^«fc*LJi, #S(dSW-**£j^K:ilLfc^ST\ igj,ttt3:ftjh,fc: 

3§3fcfif ^#5^ 4rJ&S-e#5 0 

[0026] Il8(Dt»cS3?>^$^>^1ll^l^^t 0 ^ d rv'^/«ft^^^t, /J^^Ea^^O^ 

*»e>ELOB!3W:l2:^«9ia9^^1-^^S1-5o CKO«t5t-ELOil33&S^b^ 

[0027] 2fet^5ligo||l6^J^ov^SiW1-So 

[0028] mmmi) 

*m w <Dmmm 1 x& . lpe?& m j^elos zmtin-rttV: mo v m i-s 0 

^Hi£o^-Cfi^ft:S«i:U-CGaPS^fflVN^o £1* (111) 

B 

ir1-5GaP^*El±tdMBE«fe^«t9GaAs^^y7T® 12^*0. 1 — 1 m mfifeS^ 
ito : t(DG&Ass^y7TMl2<D±^ 1—0. 5/im©SiO 1©^U^13 

2 

£;*y^2fcU:«fcWj&Lfc 0 -?:<DSiO {C^byy^^^fe^fflV^C. SiO 

2 2 

^Ji»tS20 M m^jtt^fcteTJgjfcUfc (13 1 Do 
[0029] ±fB(D^§P^#1-^fi£S^®2^(t^tLfcGaPS^l^, LPEifeSrfflVvCT 
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tBO^{4^TELOj&*£fr&o7c:„ -^ELOjfoSlCjoV^te, mi2i^ir. 

[0030] *&$cSl :Ga^(-GaAs*5j:t^nM^FM^ibTSi^A?L7b^(D 

mWiS 1 2: AtLTctf - h52^7-T 5 1 ±.&XyJ K$i*rT > GaP&& 1 l^$?S 1 £ 

[0031] GaAsELO^t^^^yV-J^O^^m^i-^Ttfe^. S«£^;T??^L7c£> 
$6 Mm, 116240 jumOGaAsELOS^^fe^TCo iiS^KOHxy^y^Ht 

[0032] (^ife^!l2) 

*^0JO^»J2T1^2a^^^^fflV^TELOe^^i-^^^-#m^^o 

[0033] *MS1 rGa^tCGaAsjoit^n^^tLTSi^^-frTctO 
2»S2 : Ga <P (CGaAsfeit^j^ti^^irbr Si^r^^7bt>0 

mi2^i-^-h52tc±te^{inx^$^Tv^ 0 mmm^m^ti^— h52 

[0034] *-rGaPS^HC^?gSl^«*$-fr^^ % &ftUJ£$:900T: iZ^-WT^o GaP^ 
tmZo SSKTC^T'O. lt/^T'^Lfcfci:, ^Sl£GaPS^/^#ltrr5„ 

&v>-c% mms2ZGapmmzigM£i£z> 0 ^^xssox^-kxrcx^x^m^^ 

Si(Dg^S^-=tt)890— SSOTT'nMGaAsSlS/S^ £7c880— SSO'CT'pM 
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GaAs5*S, ^rtb^tbfifeSi-So 850°C^1£?£S2£GaP^_h/^«b#lttU ^t&$.X 

150 ix m(D^w^n^t o ^^v^/^SLytc^^a^-rs-^^-e^rc (mi 3) 

o 

[0035] ^tb^nit^^^/^o^B^KOH^^^^tCitJ^y^^^Ufcfc^^ 

[0036] ^t°^=3riX^^if®^a0-rSi: x ELOe^l¥$8^ m. nMGaAs«{il?:$l 
Omui, pMGaAsSteJ¥£30Mm£&o-Clv/t 0 ^*5±ffi(DnMGaAs® 13*5^^ 
MGaAs® 5 te, ^yKS ^^felg^S £%;L5w^-e#5 0 

[0037] mmte£Tfmwimg,mzmm*Mf$.^x. mmzuvx^yt^fct^, 
^mm^Gapmm^m^^tc^mm<Dwm^n^^tm^n. GaAss*^^ 

tz.m%m^<Dl. 5m<Dmytm^mhtltl 0 Ztlte, GaAs^KfCtt-^TGaPSIg 
fi, JifBGaAs(D^5fe^*^(C^it§P^lDl^^tA/^VK^^T-fc5fei6-efc§o 
[0038] (Hi£#!l3) 

:£^<^Ji|i£#)3-m, ^^Sl^bTGa^^GaAs*5J:U ? Al^, ^trnM^fU^t 
mWX&Z> 0 ^<D%H^ mMM2iz&1&^X£blzmfi$:±.ifZ>^tfrX$ti 0 

[0039] (mmm4) 

^mm<D-mmmAx\^ %&wls2. mms3^xx^m^s4^m^\ GaAs, ak 

[0040] mmm5) 
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[0041] (mmm6) 

mm±^m^sio m&Mf&vtz 0 -t<&sio bi^m^j&ltlpe&^^elo 

2 2 

GaP<D^«{5^if^<.GaAs/^^TS^ft^^^[^)^(OELO®^#5^ 
t&XZtl,, GaAs^V^rS^ i S , l8&-e^aS(*. 500 £ C^T-Ci*, Ga-O^S 
{2 N GaAs^Jt^TGaP*S|&^tc(SV^8?)-efc5o *MtfoWiZ£Q^ GaAs/^^r 

[0042] (»^J7) 

2 

w£ft<. GaP«^_h^^V-¥^K^v^fflv^. */J^«(5l#S$hu>^)SrK: 
{tx^oei^S#hV>^^tP{ie^GaAsO^Sl^ftfe$-&T^:<D?|#S#h 

[0043] sLtUi, GaAs^*fL-CGaPCD^- : F-^^||^^4o/ 0 ^^ : ^v^fcfe, GaAsOil^fP 
[0044] miMffl8) 

*mw(omifcm8xi^ GaP^K^s^uiUBBiru ^m^h^^tM 

^£3iZ2^fr/^;ft^;MlO-lL [l-10]*D«tU?[0-ll]i:TO>feEH^^^«t 

w<D*-a-^L/c(mi4#HS)o fc*5, mi4-ett^ft^®2^^$^^2 

a^£*LTV ^*5 X § I hW>^ 1 1 ( 11 5#M) V V£>»£ t£ttf£S3t£MI 2 
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[0045] (MMM9) 

*&m<Dmmm9-e^ GaPSt££>z£S£(iii)B®tu 5i#s#h^^^» 

tb^^ll(ll|5#K0^V^^^^S^«2^^i-^^<, 
fcV>T^^2a^^^fc^^§l#S#hV^ll^^U-CfeiV\ 
[0046] (HJfififtJlO) 

^IPJofii&^Jio-m, GaPSm<£>±B£(100)®iU 3ltS#bU>^*/ttt 

10], [00-l]*3«tmoiO]<7>J:5tc. 5p=fT^ia^oE^^43J;^O^fr^b^:( 

l3l6Ti^S^:^®2^^$tL^SP2a^^$tbTV^^. 5I#S#M^^ 
11 (IE|5#BS0^fflV^^{^^ft^S2?f?f^i-^^<. 1I16{C*5V^^ 

[0047] mmmii) 

*mw<Dnmmiix*\^ Gap^&^ffi^doom^u sitstM^^*^** 
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[001], [o-io], [oo-i]*3«tt^[oio]^22. 5° &te1rW1kB&&TFt<Dm&ftbL 

-CV^J^ SltffithU^ll (l2J5#BS0^fflV^#^^{«S^S2^^-rS 

[0048] BI18*5«tTJ ? |gi9{*, 06*3^014— !2l7^bfc5ltil#hW^*fc}*^ 
olBB*r^^U^«r^-t-|g-e*)So fc*3* Ell8*3j:OTl9-e^S5:^2^ 
^Sttfc3R«P2a*s*$^TV^dS, 5 1 hl^V^ 1 1 (121 5# Eg) Srffl V ^m^n 
ffcg^JI 2Sr^i-SCl^?&< , El 1 8*3 XXfm 1 9^*3 V ^&*B2aJ&S7&££;h,fc^ 

[0049] (Hifi^dl2) 

*^0jO^ife^J12-C{*, GaP^R<Z>^ffi£r(lll)BH£U 3l#M#h^>^£fc 

^MMMXi^ El20{C^i-j;9(-, GaPa&KSrClO-l], [l-10]*3«tt5[0-ll] 
OVN-r^4^TO^2i2^oS^^U 3l£&f*u:^£/^*&*B£-hiE232 
^^ofciS*3J:Wtv^^Cl^:oii:^_b^^^Lfc 0 
[0050] GaPS«±^GaP^©ffi««t9^#^Cffi3»Srl$o^Sl<C>^Sr^lb$iirT, 
^<W*£^ELOj&S£fr>feofco Z<D£?tiELOf&&iZ£frti^ GaPS*R^KtH^ 
fcoTELOgSr^ ^#5^^^^^ 
[0051] (Hi£#yi3) 

^M<D^Jg^J13T*fi, GaP^;&OHE®£(lll)B®£U 
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h&o ^mmmX^ GaPS^&D^ll], [H-2]*3ctU ? [l-21]OV^-rtbd^cW 

[0052] G a pmm±izG a pmm<Dmm£v±%temm*&^mmsi<D&m&&m£ j &r, 

[0053] (Hi£#yi4) 

^<DS#;frft£±fe||;!t#d8-13^^^ 

3o *Hife^!j-ett, GaP^&£[02lL [012], [0-21]joJ:U ? [0-12](7)V^-r^4C5p 
tr^2i2^oft^i:L. §l#S#h^>-^*fctt^§|5?:±ffi2ia^^ofc^*5j; 

[0054] GaPS^-htvlGaP^»®»J;?)^#^®«^o^Sl(D^^#»]$^r-C, 
^(D^mX-ELO^M^n^tCo ^J^&ELOj&SiC^tU^ GaPS^^t-t? 
fcoTELOjf £^ (-#^Ci:/5SX^fc 0 

[0055] (nmmi5) 

Z> 0 *M1fcfflX\~t, GaPS^[00l], [0-10], [00-l]^U?[010](7>V>-r^^-¥ 

[0056] Gapmm±^Gapmm<Dmm£yx$%:mm&&^mmsi(Dm&&&W}£ j £x. 

^O^^T'ELOfifeS^T^ofCo w<D£5&ELOfi£fi^<£*U^ GaP^^^-fr 

[0057] m^±m<7)Xo^mmi^tc^m(Dmm<Dmm^xxfmmM^^xm^m^ 

[0058] iffiELOS^T^^bT^^i-^^ft^^S^x., ^OELOJf 
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[0059] r<Z)^^S^S^^^^^J:^^^bT^a H B 14O^^^t 0 ^^^/P-^ 

[0060] *fc, ±IBGaPS*RO±^k^«fe^#fls:^^5/7reSr^rU, jfcS^Stt^ 

[0062] ±fB(DfijcS^^Fii{*^ GaPS^tC^LT^SL, ELOjfte^GaPfitkf-^-r 

[oo63] ^yyrm^mu wx^u^uT^um^x^om^j^ 

[0064] _hfB(DGaPS^tt§l#SthW^^(t^tl^ ELOSfct, GaPM^IStt 

[0065] CKDfflf^tditbti. §ltS#M^^dS_b|ES&SISi:l^«I^LPEfelc*5ttS^PB*6 

TELO^^-f-^rt^prtg(c^ 0 

[0066] ifcfc, ±IB«as*fc«5ltSth^v^tt. Bf^MHSS^Etf J:5K:-fc0>P5ttlfc:iit 

[oo67] ^.(Dmmcx'o. mytm^^yy^mm^nmxm^fh. ^mi^mytm^ 

[0068] £fc, TOtfj^JLT, ELOS^^SU^Offl^tbSi^^aSU ^<Dg»-$l9 

[oo69] ^(D^^i«9^3t^^^3teB«srt^<^^j;<miii^ia®^rt^prig 
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[0070] ^mm^&x, ELomte&mzmm&ti. t^^^mm^^w^'k 
[oo7i] r(D«^^cioT^^®«Bfrb^v^^^cm^^«<Ia-s^^^^^^ 

o 

[0072] ELOjg te, InGaAsPg , InGaAsJf , GaAsJl , AlGaAs® „ AlInGaP® % I 

[0073] ±fe©f*j&^£«9, mm. mmvt, ^ti^m^tz.m^^^m^t^x^ 0 

[0074] &fc, ±fS<OELOe^M^t°^dr^-r/^Sfe^rffl V ^T0^bTt> £1 \ ^tUvl 
[0075] _LfB<Dj«;£*#Jl^ it^«timi#Sft:©V ^fifeo 

xhX^\ 

[0076] rOfl|fife(Cj:<9. ELOj^^S^^O^^*^)l'^b^*5:^g<DW^jl 

[0077] .hsefcssv vt\ *mw<Dmn<Dj&m^\, ^xmm^n^t^K ±mi^m^n 
tz.^mm<Dmm<Dmmit&<^xm^x$>^x, ^m^m^nbmm^mm 

izmM<Dm.m(Dmmti^m(Dm^xxf^m\^x<Di-^x(D^^.^^t^M 
m-f-z>h<Dx&z> 0 

[0078] ^mw^mftmytm^te, ^^m^u^^^y^m^^m^m^- 
-*smxhz> 0 ^<Dt^m^nm^U(o^^m(D%mt\^xtum\^m^hti^ 
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[i] GapmmDt. 

»(4)^ 

(ELO:Epitaxial Lateral Overgrowth) J: t)ff^$^XfcELOe (3) b&ffiZ-Z. 
H«HMl0) o 

[2] MfBELOit (3) OTCSLttftS^JSfl (2) £i§?U iuffiELOS (3) tt 

, mmf&MXwm (2) ^gi»tfetbfc««p (2a) &&it>T&tt<Df&&3z&m (2)o± 

[3] HtHEGaPgjg (1) 0±t^^*^*fr©/<y7TJi (12) &*TU itfjfBj&S;^ 

m (2) (iW^77l (12) OJil^l/TteffiU BifiaELOS (3) {i^©/^^77 

/g (12) \zmTz>£5 (2a) &s«>i&3K itfftej&e^s (2) <d ji^l- 

TjfcgbTl^ ft*3S2^ffi«^^^3t* J f-(10) o 

[4] mmj$-&^mm (2) atr isGaPStR (1) iz.mvxm.mu ^ieeloji (3) i*^ 

^S«(l)l-^-rSJ:9(-SufBM(2a)^Sfe^^, WffltfL&3&$m (2)<7>_bfc:& 
L-O&SL-Tl i»^2tJ:fS«©^af frlS^sfl^ (10) 0 

[5] iififE!&iBU2a)ji, j^op^^ 

[6] ?B«)(c£t, mjIfiELOS (3){*HtrlS^gP(2a) {£&9ffl**b3£5i-te©U -t 
WfJ(2a) (CStt)ffl*tL^t{rfEELOJS(3)*'llt)lffltP«t5tJ:Sffi(17)*SgEa$ttT 
V>5, ft *3S2tCffi«<Z)^^^^-(10) o 

[7] spffiftlCfLT. tuffiELOS (3) temJlEM (2a) fc:Blt>ffl**U ^Oitfjfe/fcg^ 

nm (2) o«iJ4Hg«sriit)BBtp«t5t^eu, (17) ^©eloi (3) izmvm 

*^2{Cfgm^^{*:|§3fe^(l0) o 
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[9] BfjfBGaPS®(l)«§l#Sth^V^(ll)^(t^ tiriEELOJI(3)fct, HUfBG 

apstg (i) \z.mibtitz.3\$m%hi'^3- (id tewbih^ •e^GaPS« (i) <?>-t 
^«b-c«t* ft Kj&SrL-cv >s . ft * i a«*> ^mitrnftm* ( i o) 0 
[io] Bfris§i#®#hu^(n)tt, ^cor H iPi^tfi9^(Di^mij^ii:^t»c^J;ti ? 

fclEfc^iNMWSafc*^ ( 10) o 
[1 1] HUfBELOJl (3) tt % InGaAsPJl , InGaAs/1 , GaAsJl , AlGaAsJS % AlInGaP 
InGaPS*3«fO J GaAsPS©9*>OV^tT/* i "C*>5, ff^ll-fB^O^igft:^ 
^T-(10) o 

[12] HufBELOS (3) tmn^fi*i/*sl'j£&&:&m^Xi&f$.£tlX\ t ^ IS^ltC 
1B*<7) Ht^ (10). 
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